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Argtracr. — A discussion Lased on lit-
erature references iz presented which
degeribes the possible formation of
fluorescent artifacts by the Maillard ve-
action during the usual procedures for
extraction and isolation of fuorescent
secondary plant substances.

Reactinng of the amine group of amino
acids with sugara has been of particular
interest to the food industry and has
Been theo subject of extensive investi-
gations. This reaction, called among
other things the Maillard reaction and
non-enzymic browning, has been re-
viewed (HElllg, 19%59; Reynolds, 1963,
1965). However, it hag not received
muech attention by plant phvsiclogists,
pathologists, or taxonomists. The pur-
pose of this paper is to indicate the pos-
gible importance ot the reaction to in-
vestigators condncting research involy-
ing chromatographic separations of
fluoregcent substances in plant extracts.

Ag an exumbple of the possible impor-
tance of this reaction, in investigations
of chemical factors invelved in plant
disease resistance, plant tissue is tsvally
extracted with boiling ethanol or some-
titnes with hot water followed by ex-
traction of the agueons sgolution wilth
an organic solveni guch as ether, IPotas-
glum hisulfide and metabisulfite are fre-
quently added to prevent darkening of
the extracts. The extracta are then
chromatographed and many of the zec-
andary plant suhstances are located by
their Huoreseenee under nltraviolet radi-
ukion,

In addition to some phenolic com-
pounds and many other UV-fluorescing
compounds, fluorescence has also fre-
uuently been observed in sugar-amino
acid reaction mixtores, but the com-
pound(s) responsible for thiz property
has nol heen identifled. For example,
refluxing of solutions (0.1-1M)} of I

glucode and glyeine regubied in at least
[} flrorescent compounds when oxam-
ined by paper chromatography (Pat-
ton and Chism, 1%451). Although most
workers would consider fhiz a large
nnumher of possible artifacts, glyeine is
not the hest producer of inorescent com-
pounds; tryptophan, histidine, phenyla-
lanine, threonine, lysine, and glumatie
acid were demonstrated to be better
{ Friedman and Kline, 1950; Shore and
Pardec, 1966).

Bisulfite iz often used to prevent the
loss of phenold during extractions. How-
cver, the presence of bisultite not only
retardd hrowning but promoles the ac-
cumulation of fluorescent compounds in
heated mixtures of amine acids and
sugars  (Myiedman and Kline, 1950:
Overby and Frost, 1852; Shore and Par-
dee, 1956), The formation of these com-
pounds has a pH optimum between 6 and
& (8hore and Pardee, 1956) and is tem-
perature {Peatee, 1950) and moisture
{Pearce, 1949} dependent. Experiments
eonducted in thiz laboratory confirm
these observations. When a mixiure of
atning acids and fruetose was heated in
the presence ol bigulfile, a mixture of
fluorescent compounds was produced.
These synthetic fluorescent compounds
were ahsorbed on  cyanide-deactivated
carbon and eluted with henzene-metha-
nol-water (3:7:1 v/v} as uged in the
ignlation of a glycoslde fraction from
cornn stalks (Wahlrons and Virtanen,
1459 BeMiller and Pappelis, 19653, They
arc chromatographically similar to some
of the compounds exiracted Dy ether
from a pI? 2 sohition obtalned trom a
water extract of ecorn stalk tissuc on
which naturai glyveosidases have acted
(B3eMiller and Pappelis, 1965a).

The synthetic cowpounds obtained
from aming acids and fructose do not
show reactions with spray  reagents
gimilar to those of the phenolic aclds;
{or cxample, lhey do not exhihit in-
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creased fluorescence 'when sprayed wizh
5% asodium carbonate.

It is not known whether or not any of
the compounds in corn stalk extracts
which are similar echromatographically
und by fluorescenn reactions to tho syn-
thetic compounds arc indeed reaction
products of amino acids and supas.
Bven it they are, it is not known whe-
titer they are unaturally oceurring corm-
Pounds like the amine acid-chlorogenie
acid addition compound (Clark sl al,
1859 or artifucts produced during Lot
watar or hot ethanol extraction and gub-
sequent concentration,

From the literature discussed here,
however, it appears that the extraction
conditions commaonly usged with plant
materialy are ideal for artifact forma-
tion and it i quite possible that such
compounds will he present in these ex-
traets. Sinee they could become past
of various purified fractions, they ecould
Inlerfere with the location of naturally
aceurring flaorescent compounds. Hence,
these compounds formed by the Mail-
lard reaction need further study, CRPe-
eiully by plant hysiclogists, pathola-
gluts, and taxonomliasts conducting
chrematographic aeparations or gimilar
studies of Muorescent substances in plant
extracts,
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